heat load in the form of flowing water in a coil, is used to stabilize the evaporation temperature. During this 23 adsorption process, cooling fluid is needed to absorb the rejected heat of adsorption while in the desorption 24 process, heating is applied to regenerate the adsorbed water vapour using waste heat or solar energy at low 25 temperature. The desorbed water vapour is condensed in the condenser to produce potable water which is 26 collected and pumped out of the condenser. Cooling effect is produced during the evaporation process 27 which occurs at temperature ranging from 10-30 o C [4]. 28 Jun et al. [5, 6 ] studied theoretically and experimentally the effect of evaporator temperature relative to 29 cooling water temperature on the performance of the cycle where cooling water temperature is the same for 30 adsorbing bed and condenser. The cycle was studied for various evaporator temperatures higher, equal and 31 lower than that of the cooling water. Results showed that when the evaporator temperature is below the 32 cooling water temperature, the water production rate increases as the evaporator temperature increases 33 while the energy consumption decreases. However, when the evaporator temperature is equal or higher 34 than the cooling water temperature, the water production and energy consumption are not affected by the 35 evaporator temperature. Figure 1 show the conventional adsorption system which consists of 2 beds, evaporator and condenser. 
III. SYSTEM MODELLING

150
A full scale adsorption machine with the configuration presented in the previous section is simulated by 151 Simulink to study its ability to produce mainly freshwater and cooling. 
Salt balance equation:
Evaporator side energy balance and wall equations:
186
188 Condenser side energy balance and wall equations: Where, z is a flag equals 0 in heat recovery phase and 1 in all other cases. As highlighted earlier that decreasing condenser water temperature increases water production. In the 302 proposed cycle described in section II, low condensing temperature can be achieved using the cooling 303 effect produced at the evaporator of the lower cycle and the integrated evaporator/ condenser. Upper cycle 304 condenser temperature is lowered by utilizing the cooling effect which is generated from lower cycle 305 evaporator and in the integrated evaporator-condenser device, the lower cycle condenser temperature is 306 reduced using low water temperature for upper cycle evaporator. As shown in figure 6 -a, the new cycle outperforms the 2-bed one at all lower evaporator inlet temperatures 316 in terms of fresh water production (35% more) where 6.65 m 3 /tonne adsorbent/day can be produced at 317 10 o C lower evaporator water inlet temperature compared to 4.9 m 3 /tonne adsorbent/day for the 2-bed cycle.
318
In addition, at the same temperature cooling effect generated from the new cycle is 8. evaporator temperatures used. However, this increase in water production causes reduction in the output 352 cooling capacity as shown in fig. 7 showing that mode 'C' produces the highest water production rate but with no cooling. Mode 'A' produces 397 the highest cooling capacity but with lowest water production. As for mode 'B', its water production and 398 cooling rate proportion can be controlled by the inlet evaporator water temperature. Outputs of modes 'A' 399 and 'B' are comparable to those of previous data presented on ' production. In case of mode 'C' when water is the only product, 15.4 m 3 /tonne/day of water are produced 406 from this system which are higher than Thu at al. [7, 17, 18] water production that ranged from 8.8 to 13.5 production is achieved, PR is greater than that of the 2-bed cycle as it reaches 0.51 compared to 0.3.
419
However, the 2-bed cycle has higher COP than that of the new system at mode 'B' because more cooling is 420 produced from the 2-bed cycle in this mode of operation. For mode C, results showed that PR is 0.64. 
VI. ECONOMIC ANALYSIS
446
In this section, brief cost estimation is carried out for the proposed adsorption desalination and cooling As the results showed three modes of operation at different evaporator water temperatures, sample of 483 cost estimation will be presented for each mode at 10 o C evaporator water temperature. 
